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Objectives: To determine the incidence, risk factors and clinical relevance of incidental parathyroidectomy
during thyroidectomy.
Methods: A total of 207 consecutive patients with benign and malignant thyroid disorders undergoing
unilateral or bilateral thyroidectomy were included prospectively in the present study. Patients were
divided into two groups according to incidental parathyroidectomy.
Results: Two hundred and ten thyroidectomies were performed. Group A included 26 patients with
incidental parathyroidectomy and group B included 181 patients without incidental parathyroidectomy.
The parathyroid tissue in the resected specimens was found in intrathyroid (57.7%), extrathyroid (23.1%)
and central node compartment (19.2%) sites. On multivariate analysis, two factors sustained their
signiﬁcance independently; reoperation for recurrent goitre (p¼ 0.001) and concomitant central neck
dissection (p¼ 0.001). There was no statistically signiﬁcant difference regarding the occurrence of
postoperative hypocalcemia between the two groups (p¼ 0.55).
Conclusion: Reoperation for recurrent goitre and concomitant central neck dissection for cancer thyroid
may increase the risk of incidental parathyroidectomy. Incidental parathyroidectomy is not associated
with symptomatic postoperative hypocalcemia. Most of removed parathyroid glands were intrathyroid,
so incidental parathyroidectomy may be unavoidable.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Thyroidectomy is one of the most frequent operations per-
formed in iodine-deﬁcient regions.1,2 Thyroidectomy is typically
associated with low morbidity if it is performed with the identiﬁ-
cation and preservation of parathyroid glands and laryngeal nerves.
Permanent or temporal dysfunction may result from conscious or
unintentional sacriﬁce of these structures.
In several studies, postthyroidectomy hypoparathyroidism has
been reported with a varying incidence, ranging from less than 1%
to 15%.3–5 This may be due to a variety of factors, such as injury,
devascularization of the parathyroid glands, and accidental resec-
tion of one or more parathyroid glands, probably, however, the
cause of postoperative hypocalcaemia is multifactorial.3
Incidental parathyroidectomy during thyroidectomy is a potential
complication of this procedure. Improvement in surgical technique
does not eliminate the risk of incidental parathyroidectomy whichþ2 050 2267016.
).
iates Ltd. Published by Elsevier Ltmay occur even in the hand of experienced thyroid surgeons. There is
no consensus about the clinical signiﬁcance and the risk factors of
incidental parathyroidectomy, meanwhile most the studies
addressed this complication were retrospective in nature.6–9
The aim of this prospective study is to determine the incidence,
risk factors, and clinical relevance of incidental parathyroidectomy
during total, near-total thyroidectomy, and lobectomy of thyroid
gland in a group of 207 consecutive patients.
2. Patients and methods
From June 2005 to June 2008, a total of 207 consecutive patients
with benign andmalignant thyroid disorders undergoing unilateral
or bilateral thyroidectomy performed by a single surgeon at Endo-
crine Surgery Unit, Mansoura University Hospital were enrolled in
the study. The patients’ data were collected prospectively.
The main indications of surgery were large multinodular goitre
(n¼ 51), toxic goitre (n¼ 54), substernal goitre (n¼ 25), recurrent
goitre (n¼ 12), solitary thyroid nodule (STN) (n¼ 50) and malig-
nant goitre (n¼ 15). All of the patients were evaluated by carefuld. All rights reserved.
Table 1
Patients’ demographics, preoperative diagnosis, operative procedures, and
postoperative hypocalcemia.
Variable Number of
patients (n¼ 207)
Sex Male 74 (35.7)
Female 133 (64.3)
Age (years) Mean SD 39.79 11.52
Range 15–66
Preoperative diagnosis Benign 192 (92.8)
Malignant 15 (7.2)
Surgical procedure Total thyroidectomy 124 (59.9)
Neartotal thyroidectomy 33 (15.9)
Thyroid lobectomy 50 (24.2)
Central neck dissection 15 (7.1)
Completion thyroidectomy 3 (1.4)
Parathyroid
autotransplantation
10 (4.8)
Postoperative hypocalcaemia Biochemical 18 (8.7)
Clinical 8 (3.9)
Values in parentheses are percentages.
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thyroid ultrasonography (US). Fine needle aspiration biopsy,
thyroid scan, computed tomography and magnetic resonance
image were done in selected cases. In cases of STN, a diagnosis of
malignancy prompted total thyroidectomy whereas in cases of
indeterminate cytological ﬁndings, lobectomy and isthmectomy
was done, unless intraoperative ﬁndings warranted a complete
thyroid extirpation. When malignancy was documented in the
lobectomy specimens, a completion thyroidectomy was performed.
Surgery was performed in patients with hyperthyroidism due to
poor tolerance to or failure of medical treatment. In these patients
antithyroid drugs and B-blockers were used to achieve euthyroid
status preoperatively.
Twohundred and sevenpatients underwent 210 thyroidectomies
(three completion thyroidectomies). Once extended, the neck was
explored through a transverse cervical incisionmade approximately
3 cm cephalad to the sternoclavicular joints. Strap muscles were not
routinely cut. Extracapsular dissection of the thyroid lobes, including
the pyramidal lode if present was systematically employed.
Systematic was also the search of the parathyroid glands with their
blood supply. Attempt to identify the recurrent laryngeal nerve was
routine policy. Suction drainage was used routinely. Total thyroid-
ectomy was performed by extracapsular dissection with complete
removal of thyroid gland. Neartotal thyroidectomy entailed total
removal of one lobe with the dominant nodules and removal of the
opposite side leaving less than 2 g of thyroid tissue. Lobectomy
entailed complete removal of one lobe and ismuth. Lobectomy was
performed for STN and multiple nodules conﬁned to one lobe.
Central compartment node clearancewas performed for carcinomas
diagnosedpreoperatively if cervical lymphadenopathywasdetected.
An ipsilateral modiﬁed lateral neck dissectionwas carried out when
there was preoperative evidence of metastatic nodes in the lateral
compartments. After excision, the thyroid gland surface was care-
fully examined for the presence of parathyroid tissue. When a para-
thyroid gland had been devascularized during surgery, it was
autotransplanted into ipsilateral sternocleidomastoid muscle after
conﬁrmation by a frozen section. The Pathologist was prospectively
alerted to search for the presence, location, number, size, and
histological characteristics of removed parathyroid glands.
Patients were divided into two groups according to incidental
parathyroidectomy. Group A included patients with incidental
parathyroidectomy and group B included patients without inci-
dental parathyroidectomy. Serum calcium levels were determined
the day before surgery and 24 h postoperatively. Serum calcium
concentrationwas adjusted for serum albumin. Hypocalcaemiawas
deﬁned as a serum calcium concentration less than 8 mg/dl after
operation. Patients with biochemical hypocalcaemia showed only
laboratory ﬁndings, whereas patients with clinical hypocalcaemia
had clinical symptoms in addition to laboratory ﬁndings.
Regarding serum calcium and albumin levels were determina-
tion; clorimetric quantitative kits (Biorex TM) were used according
to themanufacturer instructions, absorbance valuesweremeasured
at 620 nm using spectrophotometer (Clinicheck plus, Italy).
Normal ranges for biochemical parameters were 8.5–10.5 mg/dl
for serum calcium and 3.8–5.2 mg/dl for serum albumin.
To determine the statistical signiﬁcance of difference the Pear-
son and chi-square tests were used with P< 0.05 considered to
indicate signiﬁcance. Stepwise logistic regression was used for the
multivariate analysis.
3. Results
From June 2005 to June 2008, a total of 207 consecutive patients
(74 males and 133 females) underwent 210 thyroidectomies. Total
thyroidectomy (TT) was performed in 124 (59.9%) cases, neartotalthyroidectomy (NTT) in 33 (15.9%), thyroid lobectomy in50 (24.2%).
Completion thyroidectomy for papillary carcinomawas performed
in three patients (1.4%). Concomitant central neck dissection was
performed in 15 (7.1%) cases. The mean age of the patients was
39.7911.5 years (range 15–66). Table 1 shows patients’
demographics, diagnosis, surgical procedures and postoperative
hypocalcemia.
Pathologic examination of the resected thyroid revealed the
presence of benign thyroid diseases in 172 (83.1%) patients and
thyroid malignancy in 35 (16.9%) patients. Details of pathological
results are shown in Table 2.
Twenty-six (12.6%) patients with incidentally removed para-
thyroid tissue were identiﬁed on pathologic analysis (group A).
Table 3 shows the incidence, number, location and pathological
examination of the accidentally excised parathyroid glands. The
parathyroid tissue in the resected specimens was found to be
intrathyroid in 15 (57.7%) patients and extrathyroid in 6 (23.1%)
patients. Intrathyroid location was deﬁned as parathyroid tissue
completely contained within the thyroid capsule or completely
surrounded by thyroid tissue, whereas in extrathyroid location, the
parathyroid tissue was found adjacent to thyroid capsule. In 5
(19.2%) patients, the parathyroid glands were identiﬁed in the
central compartment specimen. The central compartment spec-
imen was deﬁned as the area between the internal jugular veins
laterally, the sternal notch inferiorly and the hyoid bone superiorly.
There was no association between intraoperative identiﬁcation of
more or fewer than two parathyroid glands and the risk of inci-
dental parathyroidectomy (p¼ 0.45).
The incidence of incidental parathyroidectomy was correlated
with several potential risk factors (Table 4). Three factors were
signiﬁcant; reoperation for recurrent goitre, concomitant central
neck dissection for cancer thyroid and pathologic diagnosis of
thyroid malignancy. A total of 12 patients with recurrent goitre
were operated upon and 6 (58.3%) of these were associated with an
incidental parathyroidectomy. A total of 15 concomitant modiﬁed
radical neck dissection were performed, of these 8 (53.3%) patients
were associated with incidentally excised parathyroid glands. The
presence of thyroiditis and toxic goitre did not differ signiﬁcantly
between the two groups (A and B).
Biochemical and clinical hypocalcemia was observed in 2 (7.7%)
and 2 (7.7%) patients in group A and in 16 (8.8%) and 6 (3.3%)
patients of group B, respectively (Table 4). Therewas no statistically
signiﬁcant difference regarding the occurrence of postoperative
Table 2
Final histopathology results.
Pathology results Number of patients (n¼ 207)
Benign Colloid goitre 59 (28.5)
Simple nodular goitre 24 (11.6)
Follicular adenoma 13 (6.3)
Garves’ disease 32 (15.5)
Toxic nodular goitre 28 (13.5)
Toxic adenoma 3 (1.4)
Haemorrhagic cyst 2 (1)
Hashimoto’s thyroiditis 8 (3.9)
de Quervain’s thyroiditis 3 (1.4)
Total 172 (83.1)
Malignant Papillary carcinoma 30 (14.5)
Follicular carcinoma 2 (1)
Medullary carcinoma 3 (1.4)
Total 35 (16.9)
Values in parentheses are percentages.
T. Youssef et al. / International Journal of Surgery 8 (2010) 207–211 209hypocalcemia between the two groups (p¼ 0.55). In total, 8 (3.9%)
patients among the 207 patients in the present study experienced
clinical hypocalcemia. It was transient in 7 patients (demonstrated
by resolution of symptoms when calcium supplementation was
discontinued) with recovery time less than 6 months following
thyroid surgery. One patient (0.5%) had permanent symptoms (17
months following thyroidectomy) that required calcium supple-
mentation therapy. This 43-years-old female patient hadmetastatic
papillary carcinoma and underwent TT with modiﬁed radical neck
dissection.
While on univariate analysis three factors were statistically
signiﬁcantly associated with incidental parathyroidectomy (Table
4), on multivariate analysis, only two factors sustained their
signiﬁcance independently; reoperation for recurrent goitre and
concomitant central neck dissection for cancer thyroid (Table 5).
4. Discussion
Disorders of the thyroid gland are the second most common
endocrine disease, next to diabetes mellitus. Thyroid surgery is one
of the most frequent operations performed in iodine-deﬁcient
regions.2,10 Postoperative hypocalcemia is a major concern after
thyroid operation. Although it reverses spontaneously in most
patients, it can remain permanent when caused by unintentional
resection or irreversible injury to the parathyroid glands.11,12 The
incidence and clinical signiﬁcance of incidental parathyroidectomy
during thyroid surgery are somewhat obscure. In the literature,Table 3
Incidentally removed parathyroids, incidence, number, diameter, location and
pathology.
Variable Value
Incidental parathyroidectomy Total no. of patients 26 (12.6)
Benign thyroid pathology 17 (65.4)
Malignant thyroid pathology 9 (34.6)
Removed parathyroid glands
(no. of patients)
One gland 24 (92.3)
Two glands 2 (7.7)
Mean diameter of removed
parathyroids (mm)
5
Location of the removed
parathyroids
Intrathyroid 15 (57.7)
Extrathyroid 6 (23.1)
Central location 5 (19.2)
Histological characteristics
of removed parathyroids
Normal 25 (96.2)
Mild hyperplasia without atypia 1 (3.8)
Adenoma 0
Values in parentheses are percentages.retrospective studies reported that incidental parathyroidectomy
ranged from 8% to 19% during thyroid surgery and in most cases
only one parathyroid gland was inadvertently resected.6–9 In the
present prospective study, incidental parathyroidectomy was
observed in 12.6% of patients and in 92.3% of patients, only one
parathyroid gland was inadvertently resected.
During thyroidectomy, preservation of the parathyroid glands
can be achieved by careful dissection directly on the thyroid capsule
separating the parathyroid glands gently from the thyroid capsule.2
Familiarity with the anatomy of parathyroid glands and their blood
supply is necessary to prevent inadvertent injury/devascularization
or resection of parathyroid parenchyma. However, even the most
experienced thyroid surgeon performing a meticulous dissection
can be surprised by a pathology report stating that an incidental
parathyroid gland was found in the submitted thyroid specimen.
The variable location of the parathyroid glands (particularly the
intracapsular or intrathyroid location in some cases) contributes to
the risk of incidental parathyroidectomy. In the present study, 57.7%
of the parathyroid glands resected unintentionally were within the
thyroid gland which is comparable to that (40–50%) reported in
recent studies.6–9 Hence, even with improvement in surgical
techniques, the risk of incidental parathyroidectomy cannot be
eliminated. Cadaver dissection, however have shown that normal
intrathyroid parathyroid glands are more uncommon, occurring in
less than 1% of population.13
The importance of parathyroid identiﬁcation and preservation
during thyroid surgery has been emphasized by surgeons.14,15
Whereas Pattou et al.5 reported a signiﬁcant relationship between
identiﬁcation of less than three parathyroid glands and hypocal-
cemia, Sasson et al.6 could demonstrate no such link The present
study failed to ﬁnd any association between intraoperative identi-
ﬁcation of parathyroid glands and incidence of incidental para-
thyroidectomy. Dissection in search for all parathyroid glands
seems unwarranted and may be hazardous.
The average size of a normal parathyroid gland is approximately
6 mm.14,15 Other recent published studies discussing incidental
parathyroidectomy reported that the average size of the uninten-
tionally resected parathyroid glands in thyroidectomy specimens
was 4 mm.6,8 However in the present study, the average size was
5 mm. The larger size of the resected parathyroid glands found in
our study may be explained by alerting the pathologist to our
interest in locating any parathyroid foci in the examined thyroid-
ectomy specimens. Also, additional cuts were made in sections
where a parathyroid tissue was found. Lee et al.16 have postulated
that the thyroid disease may inﬂuence the ability to ﬁnd para-
thyroid tissue in a thyroid specimen. Thyroid specimens suspected
of to harbour malignant tissue are frequently sliced in smaller
sections. In our study there was no difference in the rate of inci-
dental parathyroidectomy between procedures conducted with
a preoperative diagnosis of malignant or benign thyroid disease.
In the present study, univariate analysis identiﬁed reoperation
for recurrent goitre, pathologic diagnosis of malignancy and
concomitant central neck dissection for cancer thyroid as risk
factors of incidental parathyroidectomy. However on multivariate
analysis, only reoperation for recurrent goitre and concomitant
central neck dissection sustained as risk factors of incidental
parathyroidectomy. Reoperation for recurrent goitre was per-
formed in 12 patients. Seven (26.9%) of the 26 patients compro-
mising group Awere operated upon for recurrent goitre in contrast
to 5 (2.8%) patients of the 181 patients in group B. Dissection of the
neck in cases of reoperation for recurrent goitre is tedious and is
complicated by scarring, ﬁbrosis and bleeding making it more
difﬁcult to identify and preserve important structures such as the
parathyroid glands. Similarly advanced malignant disease, in
presence of extrathyroid extension and cervical adenopathy is often
Table 4
Univariate analysis of incidental parathyroidectomy.
Variable Incidental parathyroidectomy
(group A, no¼ 26)
No incidental parathyroidectomy
(group B, no¼ 181)
p Value
Sex Male 13 (50) 61 (33.7) 0.10
Female 13 (50) 120 (66.3)
Age (years) Mean SD 42.42 13.56 39.41 11.19 0.43
Range 16–66 15–65
Preoperative diagnosis Benign 22 (84.6) 170 (93.9) 0.09
Malignant 4 (15.4) 11 (6.1)
Recurrent goitre 7 (26.9) 5 (2.8) <0.0001
Substernal goitre 2 (7.7) 23 (12.7) 0.46
Surgical procedure Total thyroidectomy 16 (61.5) 108 (59.7) 0.98
Neartotal thyroidectomy 4 (15.4) 29 (16)
Thyroid lobectomy 6 (23.1) 44 (24.3)
Central neck dissection 8 (30.8) 7 (3.9) <0.0001
Completion thyroidectomy 1 (3.8) 2 (1.1) 0.27
Parathyroid autotransplantation 2 (7.7) 8 (4.4) 0.47
Thyroid pathology Benign 17 (65.4) 155 (85.6) 0.01
Malignant 9 (34.6) 26 (14.4)
Presence of thyroiditis 1 (3.8) 10 (5.5) 0.72
Presence of toxic goitre 6 (23.1) 57 (31.5) 0.38
Hypocalcemia Biochemical 2 (7.7) 16 (8.8) 0.55
Clinical 2 (7.7) 6 (3.3)
Values in parentheses are percentages.
T. Youssef et al. / International Journal of Surgery 8 (2010) 207–211210accompanied by gross central compartment nodal disease. Hence it
is not surprising that with more extensive procedures, uninten-
tional parathyroidectomy occurs. Of the 181 patients in group B, 7
(3.9%) patients underwent concomitant central neck dissection. In
contrast, 8 (30.8%) of the 26 patients in group A underwent a neck
dissection. In ﬁve of these patients the parathyroid glands were
located in the central neck compartment. Increased awareness
when dissecting the central compartment may reduce the risk of
unintentional parathyroidectomy, but oncologic principles should
not be compromised.
Some authors reported thyroiditis as risk factors of incidental
parathyroidectomy.7 In the present study thyroiditis was diagnosed
in 3.8% and 5.5% of group A and B respectively, but the difference
was not statistically signiﬁcant (p¼ 0.72) which is comparable to
the results of a recent published study.8 Toxic goitre was observed
in 23.1% and 31.5% of group A and B respectively and similarly the
difference was not statistically signiﬁcant (p¼ 0.38). It therefore
appears that the risk of incidental parathyroidectomy may be
related to anatomical factors rather than underlying thyroid
disease.
Parathyroid autotransplantation should be considered when
more than two parathyroid glands are identiﬁed in the specimen
following thyroid resection, particularly if the operative dissection
has been tedious and the vascularity of the remainingTable 5
The multivariate analysis of possible risk factors for incidental parathyroidectomy.
Variable Regression
estimate (B)
SEM Exp
(B)
p
Indications of
surgery
Large multinodular
goitre
– – 1.0 –
Toxic goitre 1.842 1.04 0.16 0.08
Malignant goitre 1.083 1.12 0.34 0.33
Solitary thyroid nodule 2.020 1.02 0.13 0.05
Substernal goitre 0.361 1.25 0.70 0.77
Recurrent goitre 4.314 1.11 0.01 0.001
Central neck
dissection
No – – 1.0 –
Yes 3.766 1.03 3.21 0.001parathyroid(s) is in doubt.17 Another study of routine parathyroid
autotransplantation during thyroid surgery resulted in less than 1%
incidence of permanent hypoparathyroidism.18 Some authors15
reserve parathyroid autotransplantation for glands found on the
thyroid capsule after resection or for glands that are clinically
devascularized during the operation which is the policy in our
endocrine surgery unit. Parathyroid autotransplantation was per-
formed in 7.7% and 4.4% of groups A and B respectively and the
difference was not statistically signiﬁcant (p¼ 0.47). So it seems
that parathyroid autotransplantation has no impact on incidental
parathyroidectomy.
This prospective study did not demonstrate any signiﬁcant
correlation between incidental parathyroidectomy and symptom-
atic post-thyroidectomy hypocalcemia. Clinical and biochemical
hypocalcemia was observed in 7.7% and 7.7% of patients in group A,
respectively, and in 3.3% and 8.8% of those in group B (p¼ 0.55).
This has been generally accepted by other investigators.6–9 Tran-
sient biochemical hypocalcemia has been reported in the majority
of patients (83%) following thyroid surgery3,5,19 but symptomatic
hypocalcemia is reported much less frequently.195. Conclusion
Reoperation for recurrent goitre and concomitant central neck
dissection may increase the risk of incidental parathyroidectomy.
Unintended parathyroidectomy is not associated with symptomatic
postoperative hypocalcemia. Most of removed parathyroid glands
were intrathyroid, so incidental parathyroidectomy may be
unavoidable.
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